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Table S1. Instrument performance summary for the King Air and HU-25 Falcon during ACTIVATE. OK = functioned well during the entire flight; “So So” =

some loss of data quantity/quality; N/A = no usable data. Deployments are separated by blank rows: Deployment 1 (RF1-RF22), Deployment 2 (RF23-RF40),

Deployment 3 (RF41-RF61), Deployment 4 (RF62-RF93), Deployment 5 (RF94-RF148), Deployment 6 (RF149-RF179).

King Air Falcon
LARGE AC3
RF Date  AVAPS HSZR L gsp DLH Tézcse TAMMS  CDP/ FSBE/ Mich/;EESsics (L)/;':if; AMS PILS Cloud cVI Vasrti::jes
CAS Water
1 2/14/2020 OK OK OK OK SoSo oK So So (o] ¢ OK OK OK OK OK OK  N/A OK
2 2/15/2020 OK OK OK OK SoSo oK So So (o] ¢ OK OK OK OK OK OK (o] ¢ OK
3 2/17/2020 OK OK OK OK SoSo OK So So OK oK oK OK OK OK oK oK oK
4 2/21/2020 N/A N/A  N/A OK SoSo (o] ¢ So So (o] ¢ OK OK OK OK OK N/A 0K OK
5 2/22/2020 N/A N/A  N/A OK SoSo OK So So OK oK oK OK OK OK oK oK oK
6 2/22/2020 N/A N/A  N/A OK SoSo (o] ¢ So So (o] ¢ OK OK OK OK OK OK (o] ¢ OK
7 2/23/2020 N/A N/A N/A OK SoSo OK So So OK oK oK OK OK OK N/A 0K oK
8 2/23/2020 N/A N/A  N/A OK SoSo oK So So oK oK oK OK OK OK N/A OK oK
9 2/27/2020 OK OK OK OK SoSo oK So So (o] ¢ OK OK OK OK OK OK (o] ¢ OK
10 2/28/2020 OK OK OK oK OK OK So So OK oK oK OK OK OK oK oK oK
11 2/28/2020 OK OK OK oK OK oK So So (o] ¢ OK OK OK OK OK OK (o] ¢ OK
12 2/29/2020 OK OK OK oK OK OK So So OK oK oK OK OK OK oK oK oK
13 3/1/2020 OK OK OK oK OK oK So So (o] ¢ OK OK OK OK OK OK (o] ¢ OK
14  3/1/2020 OK OK OK OK  OK oK So So (o] ¢ OK OK OK OK OK OK (o] ¢ OK
15  3/2/2020 OK OK OK oK OK OK So So OK oK oK OK OK OK oK oK oK
16  3/6/2020 OK OK OK oK OK oK So So (o] ¢ OK OK OK OK OK OK (o] ¢ OK
17  3/8/2020 OK OK N/A oK OK OK SoSo SoSo oK oK OK OK OK oK oK oK
18 3/8/2020 OK OK N/A oK OK oK SoSo  SoSo OK OK OK OK OK OK (o] ¢ OK
19  3/9/2020 OK OK OK oK OK OK SoSo SoSo oK oK OK OK OK oK oK oK
20 3/11/2020 OK OK OK oK OK OK SoSo SoSo oK oK oK 22 oK oK oK oK
21 3/12/2020 OK OK OK OK  OK oK SoSo SoSo oK oK OK :g OK OK (o] ¢ OK
22 3/12/2020 OK OK OK oK OK OK SoSo SoSo oK oK oK 0 oK oK oK oK

So




23 8/13/2020 OK OK OK OK OK OK OK OK OK OK OK OK  N/A OK OK OK
24 8/17/2020 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
25  8/20/2020 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
26 8/21/2020 OK OK OK OK OK OK OK OK OK So So OK OK OK OK OK OK
27  8/25/2020 OK OK OK OK OK OK OK OK OK So So OK OK OK OK OK OK
28  8/26/2020 OK OK OK OK OK OK OK OK OK So So OK OK OK OK OK OK
29  8/28/2020 OK OK OK OK OK OK OK OK OK So So OK OK OK OK OK OK
30 9/2/2020 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
31 9/3/2020 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
32 9/10/2020 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
33 9/11/2020 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
34 9/15/2020 OK OK OK OK OK OK OK OK OK OK N/A  OK OK OK OK OK
35  9/16/2020 N/A N/A OK OK OK OK OK OK OK OK N/A  OK OK OK OK OK
36  9/21/2020 OK OK OK OK OK OK OK OK OK OK N/A  OK OK OK OK OK
37  9/22/2020 OK OK OK OK OK OK OK OK OK OK 22 OK OK OK OK OK
38 9/23/2020 OK OK OK OK OK OK OK OK OK OK 22 OK OK OK OK OK
39  9/29/2020 OK OK OK OK OK OK OK OK OK OK 22 OK OK OK OK OK
40  9/30/2020 OK OK OK OK OK OK OK OK OK OK zz OK OK OK OK OK
41 1/27/2021 N/A N/A  NA OK OK OK So So OK So So OK OK N/A  OK OK ;g OK
42 1/29/2021 OK OK OK N/A  N/A N/A N/A N/A N/A N/A N/A N/A NA NA i/ N/A
43 1/29/2021 N/A N/A  NA OK OK OK So So OK OK OK OK OK OK OK OK OK
44 2/3/2021 OK OK OK OK OK OK So So OK OK OK OK OK OK OK OK OK
45  2/10/2021 OK OK OK N/A N/A N/A N/A N/A N/A N/A N/A N/A NA N/A Ii/ N/A
46  2/20/2021 OK OK OK N/A N/A N/A N/A N/A N/A N/A N/A N/A NA N/A N/ N/A



N/

47  2/21/2021 OK OK OK N/A N/A N/A N/A N/A N/A N/A N/A N/A NA N/A A N/A
48 3/4/2021 OK OK OK OK N/A OK So So OK OK OK OK N/A N/A OK N/A OK
49 3/5/2021 OK OK OK OK N/A OK So So OK OK OK OK N/A N/A OK N/A OK
50 3/5/2021 OK OK OK OK N/A OK So So OK OK OK OK N/A N/A OK N/A OK
51 3/8/2021 OK OK OK OK N/A OK So So OK OK OK OK N/A N/A OK N/A OK
52 3/9/2021 OK OK OK OK N/A OK So So OK OK OK OK N/A N/A OK N/A OK
53  3/12/2021 OK OK OK OK N/A OK So So OK OK OK OK N/A N/A OK N/A OK
54  3/12/2021 OK OK OK OK N/A OK So So OK OK OK OK N/A N/A OK N/A OK
55  3/20/2021 OK OK OK OK N/A OK So So OK OK OK OK N/A N/A OK N/A OK
56  3/23/2021 OK OK OK OK N/A OK So So OK OK OK OK N/A N/A OK N/A OK
57  3/29/2021 OK OK OK OK N/A OK So So OK OK OK OK N/A N/A OK N/A OK
58  3/30/2021 OK OK OK OK N/A OK So So OK OK OK OK N/A N/A OK N/A OK
59  3/30/2021 OK OK OK OK N/A OK So So OK OK OK OK N/A N/A OK N/A OK
60 4/2/2021 OK OK OK OK N/A OK So So OK OK OK OK N/A N/A OK N/A OK
61 4/2/2021 OK OK N/A OK N/A OK So So OK OK OK OK N/A N/A OK N/A OK
62  5/13/2021 OK OK OK OK OK OK So So OK OK OK OK OK OK OK N/A OK
63  5/14/2021 OK OK OK OK OK OK So So OK OK OK OK OK OK N/A OK OK
64  5/14/2021 OK OK OK OK OK OK So So OK OK OK OK OK OK N/A OK OK
65 5/15/2021 OK OK OK OK OK OK So So OK OK OK OK OK OK N/A OK OK
66  5/18/2021 OK OK OK OK OK OK So So OK OK OK OK OK OK OK OK OK
67  5/19/2021 OK OK OK OK OK OK So So OK OK OK OK OK OK OK OK OK
68  5/19/2021 OK OK OK OK OK OK So So OK OK OK OK OK OK OK OK OK
69  5/20/2021 OK OK OK OK OK OK So So OK OK OK OK OK OK OK OK OK
70  5/21/2021 OK OK OK OK OK OK So So OK OK OK OK OK OK OK OK OK
71  5/21/2021 OK OK OK OK OK OK So So OK OK OK OK OK OK OK OK OK
72 5/25/2021 OK OK OK OK OK OK So So OK OK OK OK OK OK OK OK OK
73  5/26/2021 OK OK OK OK OK OK So So OK OK OK OK OK OK OK OK OK
74  5/26/2021 OK OK OK OK OK OK So So OK OK OK OK OK OK OK OK OK
75 6/1/2021 OK OK OK OK OK OK So So OK OK OK OK OK OK OK OK OK
76 6/2/2021 OK OK OK OK OK OK So So OK OK OK OK OK OK OK OK OK



77 6/2/2021 OK OK OK OK OK OK So So OK So So OK OK OK OK OK OK OK
78 6/5/2021 OK OK OK OK OK OK So So OK So So OK OK OK OK OK OK OK
79 6/7/2021 OK OK OK OK OK OK So So OK So So OK OK OK OK OK OK OK
80 6/7/2021 OK OK OK OK OK OK So So OK OK OK OK OK OK OK OK OK
81 6/8/2021 OK OK OK OK OK OK So So OK OK OK OK OK OK OK OK OK
82 6/8/2021 OK OK OK OK OK OK So So OK OK OK OK OK OK OK OK OK
83  6/15/2021 OK OK OK OK OK OK So So OK OK OK OK OK OK OK OK OK
84  6/16/2021 OK OK OK OK OK OK So So OK OK OK OK OK OK OK OK OK
85  6/17/2021 OK OK OK OK OK OK So So OK OK OK OK OK OK OK OK OK
86  6/22/2021 OK OK OK OK OK OK So So OK OK OK OK OK OK OK OK OK
87  6/24/2021 OK OK OK OK OK OK So So OK OK So So OK OK OK OK OK OK
88  6/26/2021 OK OK OK OK OK OK So So OK OK So So OK OK OK OK OK OK
89  6/26/2021 OK OK OK OK OK OK So So OK OK So So OK OK OK OK OK OK
90  6/28/2021 OK OK OK OK OK OK So So OK OK So So OK OK OK OK OK OK
91  6/29/2021 OK OK OK OK OK OK So So OK OK OK OK OK OK OK OK OK
92  6/30/2021 OK OK OK OK OK OK So So OK OK OK OK OK OK OK OK OK
93  6/30/2021 OK OK OK OK OK OK So So OK OK OK OK OK OK OK OK OK
94 11/30/2021 OK OK OK OK OK OK OK OK OK OK N/A  OK OK OK OK OK
95  12/1/2021 OK OK OK OK OK OK OK OK OK OK N/A  OK OK OK OK OK
96 12/7/2021 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
97  12/9/2021 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
98  12/9/2021 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
99 12/10/2021 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
100 1/11/2022 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
101  1/11/2022 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
102 1/12/2022 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
103 1/12/2022 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
104 1/15/2022 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
105 1/18/2022 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
106 1/18/2022 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
107  1/19/2022 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
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So

137  3/13/2022 OK OK OK OK  SoSo OK OK OK OK OK o OK OK OK OK OK
138  3/13/2022 OK OK OK OK OK OK OK OK OK OK 22 OK OK OK OK OK
139  3/14/2022 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
140 3/14/2022 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
141 3/18/2022 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
142 3/22/2022 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
143 3/22/2022 OK OK OK OK OK OK OK OK OK OK OK zg OK OK OK OK
144 3/26/2022 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
145 3/26/2022 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
146  3/28/2022 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
147  3/29/2022 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
148  3/29/2022 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
149  5/3/2022 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
150  5/5/2022 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
151  5/5/2022 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
152  5/10/2022 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
153  5/16/2022 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
154 5/16/2022 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
155 5/17/2022 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
156 5/18/2022 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
157 5/18/2022 OK OK OK OK OK OK OK OK OK OK OK 22 OK OK OK OK
158 5/20/2022 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
159 5/21/2022 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
160 5/21/2022 OK OK OK OK OK OK OK OK OK OK OK 22 OK OK OK OK
161 5/31/2022 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
162  6/2/2022 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
163  6/2/2022 OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK
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Figure S1: Closure analysis for particle number concentration measurements derived from an ultrafine CPC, SMPS,
and LAS. (a-b) Time series data are shown for Research Flight 14 (1 March 2020), (c) an average size distribution
during a MinAlt leg at approximately UTC 21:17, and (d) a scatterplot of the integrated number concentration derived
from LAS+SMPS instruments against number concentration directly measured by a CPC. For panel d, orthogonal
distance regression (ODR) linear fitting resulted in a slope of 0.722, intercept of 433 cm™, and coefficient of
determination (r?) of 0.861. Mean absolute error (MAE) and mean absolute percentage error (MAPE) values are 1219

cm? and 24.9%, respectively.



